is a Full Professor of Marketing with the Faculty of Technology Management, Eindhoven University of Technology, the Netherlands. His main research interests are: new product development, electronic marketing, quality management, (online) marketing research, service marketing and management, relationship marketing and innovation and technology management. He has published more than 40 articles in international journals and has contributed more than 50 papers to conference proceedings. Abstract M-commerce has been heralded repeatedly as the new service frontier of the millennium. Present market reality, however, seems to be less optimistic. Therefore, the current study explores the factors contributing to the adoption of mobile services in a context of wireless finance. The technology acceptance model was used as a point of departure. For this study, perceived cost, system quality and social influence were added to the model, and the latter two displayed significant effects in the empirical research. Moderating effects of the variables age, computer skills, mobile technology readiness and social influence were investigated, all of which proved to be relevant in the context presented.
INTRODUCTION
Wireless technology has been proclaimed as one of the most promising innovations of the last decade, creating tremendous business opportunities via the wireless infrastructure in terms of communications, transactions, purchasing, entertainment, trading, etc. Revenues of up to US$15bn by the year 2006 have been predicted, while the numbers of users are forecasted to grow to 50 million in the USA alone. 1 Based on these optimistic projections companies have made vast investments in wireless technology to serve these future users. It seems that this potential is mainly recognised on the supplier side, however, leaving many companies with enormous debts. 2 Rather than pushing mobile technology through the market, marketers should investigate the underlying consumers' motivations that will lead to the adoption of wireless technology. Therefore, the current research will investigate the factors influencing new technology acceptance, thereby extending theory in the field of the technology acceptance model (TAM). 3 There will be a comprehensive overview of relevant technology characteristics and consumer characteristics will also be investigated.
The results of this study will extend current knowledge on technology acceptance, and mobile technology in particular. The study will provide a deeper insight into what is needed in order for consumers to accept this new technology and will therefore allow for improved application design and strategy development.
CONCEPTUAL FRAMEWORK
The TAM model 3 proposes that beliefs about usefulness and ease-of-use of a new system are essential elements in determining a user's attitude to using a technology. Attitude in turn positively affects consumers' usage intention. While the TAM model has been empirically verified, [4] [5] [6] other researchers have recognised the need to adjust the model for different contexts. 7, 8 For the current research, perceived costs, perceived system quality and social influence have been incorporated as antecedents considering the relevance of these constructs for mobile service adoption. Additionally, several moderating variables have been included. In the following, an overview of the conceptual model is provided.
While perceived usefulness in the original TAM model strongly focuses on the extent to which a system adds to the consumer's job performance, 5 the current context has a broader perspective. Mobile services can be accessed at any time, no matter where the consumer is, in a social as well as a business context. May 9 refers to this phenomenon as the mobile lifestyle. Therefore, perceived usefulness is defined as how well consumers believe mobile services can be integrated into their daily activities. When this belief increases, the consumers' attitude to m-services will be more positive, and at the same time their intention to use these services will increase. Perceived ease of use is the extent to which a consumer believes a system is easy to learn or to use. 5 For mobile services, several issues can contribute to the complexity; the hand-device might provide cumbersome navigation options; personal settings have to be implemented in order to use the services, etc. While perceived ease of use may have a direct positive effect on the attitude to mobile services, it also has a positive influence on the perceived usefulness. 10 When consumers perceive the service to be complex and difficult to use, it is likely they will have difficulty in recognising the perceived usefulness of the new technology. 11 Finally, next to perceived usefulness, it is suggested that attitude has a significant impact on behavioural intentions. Earlier studies on electronic channels have emphasised attitude to the channel itself, 12 but when investigating usage intentions, attitude to using the channel is considered a more accurate predictor. 13 This leads to the following hypotheses: H 1 : attitude to using mobile services has a direct, positive effect on the intention to use mobile services H 2 : perceived usefulness of mobile services has a direct, positive effect on the intention to use mobile services H 3 : perceived usefulness of mobile services has a direct, positive effect on the attitude to using mobile services H 4 : Perceived ease of use has a direct, positive effect on the attitude to using mobile services H 5 : Perceived ease of use has a direct, positive effect on the perceived usefulness of mobile services While the TAM model is valid and has 15 Therefore, it is proposed that perceived costs have a negative effect on the attitude to using mobile services.
H 6 : Perceived costs have a direct, negative effect on the attitude to using mobile services Furthermore, perceived lack of quality is frequently considered to be a factor that makes consumers reluctant to use mobile services. 16 The system quality, in particular, including factors such as speed of connection and download time seems to be of great concern to consumers. In this study, perceived system quality is defined as the degree to which individuals perceive that the connection between a mobile device and the internet is satisfying, in terms of transfer speed and reliability. The authors contend that when the consumer perceives system quality to be high, his or her attitude to mobile services will become more positive.
Perceived system quality has a direct, positive effect on the attitude to using mobile services Additionally, several studies indicate the need to include social influence as a motivation for consumers actually to use new technologies. This social influence is executed by relevant others in the consumer's environment. Studies in the field of e-commerce and e-mail 7, 17 have found that social influence has a direct effect on usage. While the investigation of these direct effects is relevant, other studies have suggested the need to investigate moderating effects, as they are less obvious. 13 Taking into account the findings of a recent study in the field of self-service technology, 13 this study will also investigate the moderating effect of social influence on the relationship between attitude to using mobile services and usage intention. Similar to the selfservice technology study it is suggested that situational factors can interfere with the effect of attitude on intention. In other words, social influence will attenuate the relationship between attitude and intention.
H 8a : Social influence has a direct, positive effect on the intention to use mobile services H 8b : As social influence is greater, the relationship between attitude and intention to use mobile services will be attenuated
Several studies have devoted attention to individual differences that play a role in consumer adoption. 18 This study considers three factors that moderate the relationship between attitude and its antecedents: age, computer skills and mobile technology readiness. Although traditional adoption research claims no significant differences between early and late adopters, 19 mobile services seem to be more appealing to young generations, 20 judging from the massive use of mobile telephony by this consumer group and interest in services related to mobile phones. 21 Therefore, it is expected that the relationship between the attitude and its antecedents is moderated by the consumer's age.
As consumers become older, -the positive relationship between perceived usefulness and attitude is strengthened -the positive relationship between perceived ease of use and attitude is strengthened -the negative relationship between perceived costs and attitude is strengthened -the positive relationship between perceived system quality and attitude is strengthened Additionally, prior experience with similar products or services might influence the adoption of an innovation. 22, 23 As stated by Citrin et al., 24 this is a logical outcome as heavy users of a product, service or system have acquired the ability or knowledge structure to predict outcomes for a closely related product/service/ system. Despite several differences, similarities between the employment of computers for economic purposes and mcommerce can be detected. For example, mobile banking provides services similar to e-banking, ie making transactions, retrieving account information, etc. Consumers who have more knowledge about similar technologies will be most likely to experience less difficulty with mobile services and to be less worried about problems related to the system quality. Therefore, it is argued that computer skills moderate the relationship between perceived system quality and attitude, as well as the relationship between ease of use and attitude. Furthermore, research has recognised that variation arising from personality traits is of greater interest than demographic or psychographic factors because such variation is at the heart of consumer attitude formation and behavioural intention. 13 Therefore, the authors also include a mobile technology readiness index in the model. The technology-readiness construct refers to 'people's propensity to embrace and use new technologies for accomplishing goals in home life and at work'. 25 Previous research attempted to include variables that might provide a signal for such readiness, such as anxiety 26 or self-efficacy. 13 The technology readiness index, 25 however, provides a comprehensive construct of the actual phenomenon measuring 'an overall state of mind resulting from a gestalt of mental enablers and inhibitors that collectively determine a person's predisposition to use new technologies'. The index consists of four dimensions: innovativeness, optimism, discomfort and insecurity. Again, the authors include this construct as a moderating variable in the model, where mobile technology readiness moderates the relationship between attitude and its antecedents. For example, consumers with a high mobile technology readiness will probably be less concerned with ease of use, as they are eager to use the new technology regardless of its ease of use. Additionally, in line with Dabolkar and Bagozzi, 13 it is expected that consumers who are more technology ready are likely to be more eager to use new technology-based services and will rely less on their existing attitude in their decision to use mobile services. perceived ease of use and attitude is attenuated -the negative relationship between perceived costs and attitude is attenuated -the positive relationship between perceived system quality and attitude is attenuated -the positive relationship between attitude and intention to use is attenuated
The conceptual framework is graphically depicted in Figure 1 .
EMPIRICAL RESEARCH
The research was conducted by means of a questionnaire. Multi-item scales were employed based on previously published scales with favourable psychometric properties 5, 7, 25 and adapted for the current context (see Table 1 ). In total, 203 respondents were approached to participate via a mall intercept. Out of these 203, 49 per cent refused to participate or were not able to answer the questionnaire due to a lack of experience concerning mobile financial services. A final sample of 105 respondents was collected, all of which possessed a mobile phone with WAP technology and were screened for actual use of wireless application protocol (WAP) for wireless finance purposes. These criteria were employed to ensure good quality responses. Only respondents who had used wireless financial services at least once were incorporated in the sample, which does not necessarily imply that they have adopted the service, rather that they are knowledgeable regarding the specific questions concerning, for instance, ease of use and perceived system quality. The resulting sample can be described as follows: gender (male 79 per cent, female 21 per cent), and age (525 years 59 per cent, 425 years 41 per cent).
FINDINGS
The partial least squares (PLS) approach was used to estimate both the measurement and the structural parameters in the structural equation model. 27-31 PLS does not require multivariate normal data, places minimum requirements on measurement levels and is more suitable for small samples. 28, 31 In the study reflective indicators were specified for all the constructs. The measurement model was tested with no relationships specified among the constructs, using PLS analysis as implemented in PLS-Graph Version 3.0. 32 The reliability, convergent validity and discriminant validity were examined for the measurement instruments used in the study. Reliability was assessed using composite scale reliability 28, 33, 34 and average variance extracted. 28, 33 Composite scale reliability ranged between 0.77 and 0.95 exceeding the cut-off value of 0.7. 35 Average variance extracted ranged between 0.54 and 0.87 exceeding the 0.5 cut-off value. 33 Convergent validity can be evaluated by inspecting the factor loadings of the measures on their respective constructs. Discriminant validity can be assessed by examining the cross-factor loadings of the measures. 27, 28, 36 The measures should not load higher on another construct than it is intended to measure. Additionally, a construct should share more variance with measures than it shares with other constructs in the model. 27, 28, 36 Consequently, the square root of the average variance extracted should exceed the intercorrelations of the construct with the other constructs in the model. In the study all the measures showed factor loadings exceeding 0.6 and no factor crossloadings exceeded the factor loadings on the respective constructs. Moreover, none of the intercorrelations of the constructs 
MEDIATING EFFECTS
PLS-Graphs Version 3.0 32 was used to estimate the parameters in the structural model in order to test for the relationships specified in the conceptual framework. To test the effects and the statistical significance of the parameters in the structural model a bootstrapping procedure was used with 500 resamples. 28, 32, 37 The results indicate that except for the direct effect of perceived usefulness on intention (H 2 ) and the effect of perceived costs on attitude (H 6 ), all the hypotheses for the core model can be confirmed. Employing a significance level 
MODERATING EFFECTS
In order to test for the moderator effects specified in the conceptual model a method was used analogous to moderated regression analysis. 36, 38 To test for the significant effects of the moderator variables two groups were established for each moderator on the basis of a median split. PLS was subsequently used to obtain parameter estimates and bootstrapping to provide the standard errors of the estimates and the accompanying t statistics. The path coefficients for the two groups can be tested for significance using an independent samples t test. 36, 38, 39 A conservative a-value of 0.01 was used for the significance level. The results are reported in Table 2 .
Many of the hypotheses were confirmed, however there are some results that were not consistent with expectations. The results indicate that only three of the hypothesised moderating effects are not significant. There is no significant difference in the effect that PEU has on ATT between younger and older consumers (H 9b ); this might be related to the particular service setting used for the study. Wireless finance can be a very timesensitive service; trading stocks for example demands fast moves that should not be complicated by difficult actions or procedures. Even though younger consumers are believed to be more positive about mobile services in general, they might require the same ease of use as older consumers in the case of timesensitive services. The same line of reasoning can be applied to the moderating effect of computer skills (H 10a ) and mobile technology readiness (H 11b ) on the relationship between PEU and ATT, where also no significant results were found.
Additionally, some moderating effects were contrary to expectations. In the case of age (H 9d ), the effect of PSyQ on ATT is not strengthened but attenuated for older consumers. An explanation for this might be that older consumers are less knowledgeable about mobile commerce, and therefore do not know what they can reasonably expect of the system quality. Therefore, they might be less critical and consequently put less emphasis on this factor. Also, the moderating effect of mobile technology readiness on the relationship between PU and ATT is strengthened instead of attenuated, as was expected (H 11a ). Moreover, the moderating effect of mobile technology readiness on the relationship between PC and ATT is strengthened instead of attenuated (H 11c ). The reason why these effects might occur is that consumers who a Relationship is significant, but in contradiction to the hypothesis b The moderating effect was investigated based on a median split. Interpretation of the beta therefore is similar to the interpretation of the beta of the core model. For example: the beta measuring the effect of perceived usefulness (PU) on attitude (ATT) for young consumers is 0.404, while the beta measuring the same effect for older consumers is 0.651. The beta of the older consumers is significantly higher then the beta of the younger consumers (t = -8.97, p 5 0.001), therefore hypothesis H9a is supported are more technology ready might also be more aware of technology in general: they are aware of possible alternatives and are capable of critically evaluating whether or not these new services offer true added value, in general and in relation to price. A complete overview of the results can been found in Table 3 .
CONCLUSION AND SUGGESTIONS FOR FURTHER RESEARCH
This study was developed to create a deeper understanding of consumer motivations concerning mobile services. Wireless finance was chosen as a research context. The results indicate that almost all the hypothesised relationships in the core model were confirmed. Although the relationships between perceived usefulness on intention and the effect of perceived costs on attitude were not significant in the core model, these relationships do become important when including the moderating effects. Furthermore, several moderating effects were found. Although not all hypotheses were confirmed, the results suggest strong support for the inclusion of these variables in the model. Moreover, some striking results concerning the moderating variables were found, which indicate further research directions. For example, contrary to the expectations, the effect of perceived usefulness has a stronger positive effect on usage intentions for younger consumers than older consumers. This might imply that young consumers are more extrinsically motivated than older consumers, ie they are more concerned with the outcome than the process. 40 Therefore, further research might investigate the added value of mobile services. While this added value might pertain to functional values, recent research indicates that more hedonic or experiential aspects should not be overlooked. 41 In line with this, the authors suggest the inclusion of variables such as perceived enjoyment. 13 Although this factor was omitted in the current study as it seems less relevant for functional services such as mobile banking, the authors expect significant relevance for more experiential services such as mobile gaming. Furthermore, the moderating effect of mobile technology readiness was not always as expected. An underlying factor that might be related to these results is the expertise of such customers. The reason that these consumers might evaluate more critically might not only be because of their interest, but also because they have the ability to be more critical. Previous research has indicated that expertise is related to, for instance, innovativeness 42 and might therefore be considered when investigating the model further. Additionally, the results of the core model have indicated a significant impact of attitude and social influence on the intention to use wireless services. The variance explained by those two variables is relatively low, however, suggesting that there are other variables that might have an impact on consumers' usage intentions. While this is not an uncommon finding in technology acceptance studies, 4 further research is necessary to uncover variables that have a direct impact on intentions to use wireless services. Finally, the research was based on the assumption that antecedents of user intentions are similar for adopters and non-adopters.
Motivations for not adopting mobile services might illustrate different patterns, however, and may even include different variables.
Next to these omitted variables, there are some limitations to the research that lead to additional suggestions for further research. A potential limitation of the study is the possibility of common method variance in the observed relationships. This problem cannot be managed statistically; it is inherent in this particular design and can be solved by measuring outcome and predictor variables independently, eg measuring actual use of mobile services by screening mobile transaction records. Implementing such measures can be extremely complex, however, from a managerial point of view. Furthermore, the authors suggest a cross-validation of their results in terms of different types of service. While the current research has focused on wireless finance, future research should also investigate other mobile services, such as mobile entertainment. Finally, the study has taken a crosssectional perspective, which leads to a snapshot presentation of the current reality. Further validation of the results using longitudinal studies would add to the value of the conceptual model.
MANAGERIAL IMPLICATIONS
Several interesting managerial implications can be derived. First of all, perceived costs seem to play a less important role than was expected. An explanation for this finding might be that costs are of minor importance as long as the mobile service delivers high quality content. According to Advani and Choudhury, 43 companies should focus on providing m-services that deliver unique, value-adding content rather than existing services via a different channel. Additionally, the significant moderating effects indicate that a segmentation approach might be very effective. In particular, age might be a very attractive criterion on which to segment considering that most companies nowadays have demographic information about their customers. The effects of computer skills and mobile technology readiness should not be overlooked, however, indicating that companies should extend their databases to include more consumer characteristics that go beyond sociodemographic profiling. Finally, social influence offers challenging opportunities to mobile services providers. The results suggest that advertising should focus more on situational contexts, rather than on functional aspects of mobile services. Moreover, positive worth of mouth seems more important than ever, bearing in mind that friends or colleagues might play a key role in persuading consumers to use mobile services.
